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If we compare the several series of tables to which we 
have referred, it is impossible to help being struck by the 
numerous and important additions which have been made 
to our knowledge of this branch of science during the last 
decade. Doelter, in 1876, recognized only 64 species or 
well-marked varieties of minerals as occurring as rock- 
constituents ; Hussak, in 1885, raised this number to 
107; Michel Levy and Lacroix, in 188S, give 160; and 
Rosenbusch, in 1S89, no less than 162 rock-forming 
types, although none of the opaque minerals are included 
in these later works. 

Still more striking is the contrast between the earlier 
and later works of this class, when we come to examine 
the methods employed for the discrimination of the several 
species of minerals. In the two later works, the results 
obtained by the important methods of mineral isolation, 
first discovered and pursued in the famous petrographical 
laboratory of the College de France, under MM. Fouque 
and Michel Levy, and the methods of micro-chemical 
analysis so well elaborated by Boricky, Behrens, Streng, 
and other observers are all made use of. Perhaps the 
most important and characteristic new feature in the two 
latest published works will be found in the attempt to 
substitute exact measurements of the double refraction of 
minerals, for vague statements as to the intensity of the 
colours which they give with polarized light. It is perhaps 
too early to pronounce upon the applicability and practical 
value of the ingenious contrivances of M. E. Bertrand, 
and of M. Michel Levy for determining respectively the 
index of refraction and the double refraction in the thin 
microscopic sections with which petrographers have to 
deal. If, however, the micro-refractometer and the com- 
parateur fulfil their promise, it is not too much to hope 
that the methods of discriminating minerals in cleavage- 
flakes and thin sections will be as greatly facilitated by 
the exact determination of their refraction and double 
refraction as by the study of their positions of extinction 
or of the optical pictures which they give with convergent 
polarized light. 

We have spoken of these tables as being of very great 
service as an index or summary of the excellent “ Physio- 
graphie ” of Prof. Rosenbusch, and, indeed, we think their 
chief value will be realized when they are thus employed in 
conjunction with that important systematic work. In the 
treatise itself, it has been possible to point out many 
important limitations and qualifications of general state¬ 
ments, though these have of course to be frequently omitted 
in the terse indications necessary for the tabular mode of 
presentation. 

An illustration of the caution which ought to be exer¬ 
cised in applying determinations of the so-called optical 
“ constants ” of species as absolute standards for the 
identification of unknown forms is afforded to us in the 
work before us. In many basalts, like those of Bohemia, 
there occur large porphyritic crystals of an undoubted 
amphibole. It has long been known that this “ basaltic 
hornblende ” presents some very anomalous characters, 
especially in respect to its pleochroism and absorp¬ 
tion, as well as to the curious chemical changes which 
it is found in whole or in part to have undergone. 
The important series of determinations of Michel Levy 
and Lacroix, which have been incorporated in these 
tables by Rosenbusch, show that this form of amphi- 
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bole is not less anomalous in its double refraction^ 
than in some of its other properties. While the differ¬ 
ence between the maximum and minimum indices of 
refraction in all other forms of hornblende ranges be¬ 
tween o'021 and o'oag, that of the basaltic hornblende is 
found to be as high as 0-072 ! Whether this remarkable 
and anomalous departure from the typical characters of 
an amphibole can be accounted for by the peculiar and 
somewhat exceptional conditions under which this par¬ 
ticular variety is found to occur, it is not necessary here 
to discuss. But petrographical students cannot be too 
frequently reminded that—as the isolation and chemical 
analyses of rock constituents have so often proved—the 
minerals in rocks may present important differences from 
those which crystallize out in veins and cavities, and con¬ 
stitute the “types” of our mineralogical collections. 
Moreover, even small differences in the proportion of 
certain chemical ingredients have been shown again and 
again to exercise a very important influence in modifying 
the values of the so-called optical “ constants.” 

The great interest of the determinations of Michel Levy 
and Lacroix, which are adopted in these tables—and 
indeed constitute their most novel and striking feature—is 
derived from the fact that the observations on which they 
are based were made upon actual rock-constituents, and 
not upon the large crystals, often of exceptional character, 
which have hitherto been chiefly employed in investiga¬ 
tions of this kind. A reference to the numbers repre¬ 
senting the refraction and double-refraction of aegyrine 
among the pyroxenes, and of the several varieties of the 
epidotes and scapolites, will show that this remarkable 
case of basaltic hornblende does not by any means stand 
alone. We trust that the valuable contributions to our 
knowledge of the characteristics of the actual rock-form¬ 
ing species and varieties of minerals which have been 
made in M. Fouque’s laboratory, will be greatly added to¬ 
rn the future :—for by such researches only can we hope 
that many of the difficulties and anomalies which still 
surround the pursuit of petrological science will in the 
end be removed. 

I With the kind co-operation of Prof. Rosenbusch, Dr. 
Hatch has been enabled to bring these tables quite up to 
date ; and he has fairly earned the thanks of all students 
of petrography by the careful and thorough manner in 

I which he has performed his task. JOHN W. JUDD. 


THE INFLUENCE OF SNOW ON THE SOIL 
AND ATMOSPHERE. 

Der Einfluss einer Schneedecke auf Boden, Klinia wid 
Wetter. Von A. Woeikof. Pp. 1-115. Geographische 
Abhandhingen, herausgegeben von Prof. Dr. Albrecht 
Penck in Wien, Band III. Heft 3, pp. 321-435. 
(Wien und Olmiitz : Eduard Holzel, 1889.) 

T N a country such as ours, which lies on the borders of 
a great ocean and a great continent, the protean 
phases of the weather are so greatly determined for us by 
I causes which operate at a distance from our shores, that 
| the influence of any temporary variation in the condition of 
J the local surface is comparatively unimportant, and, except 
I locally, perhaps altogether inappreciable. But the further 
werecedefrom this border-land and penetrate to the interior 
I of the continent, the more influential do such temporary 


© 1889 Nature Publishing Group 













August i, 1889] 


NATURE 


3 i 5 


and local variations become ; and since also, as a rule, 
they are there more lasting than in our changeable 
climate, and take effect simultaneously over vast areas of 
country, it becomes an important object of inquiry how 
and to what extent they react on the atmosphere, and 
indirectly affect not only the local weather, but even that 
of surrounding regions. In the case of a sheet of snow, 
attention was first drawn to this question by Prof. 
Woeikof in 1871, in a paper published in the Transac¬ 
tions of the Russian Geographical Society, in which he 
■endeavoured to show that as regards certain portions of 
Russia, the spring temperature depends very much on 
the quantity of snow that has fallen in the previous 
winter, a snowy winter being followed by a cold spring, 
and vice versA. In 1878 he adduced further evidence of 
the effects of snow on the temperature, in a notice of the 
weather of December 1877, in the Zeitschrift fur Meteoro¬ 
logies and in 1880 Prof. Harm and Dr. Assmann, in the 
same periodical, traced the remarkably low temperature 
of Central Europe and the persistent anticyclone which 
lay over that region in December 1879 to the effect of the 
heavy snow' that had fallen in the beginning of the month. 
In Northern Europe, where snow had not fallen, the 
temperature was not merely relatively, but absolutely 
higher, and it lay beyond the limits of the anticyclone. 

Meanwhile, in 18^7-79, the Indian meteorologists, 
being unacquainted with Prof. Woeikof’s earlier work, 
had independently arrived at the conclusion that varia¬ 
tions in the quantity of the winter and spring snowfall 
•of the Himalaya exercise an important influence on the 
monsoon rains of the Upper Provinces of India ; the con¬ 
sequences of an unusually heavy and especially late 
snowfall on the mountains being the persistence of dry 
westerly winds on the plains to the partial exclusion or 
■enfeeblement of the rain-bearing summer monsoon ; and 
it was shown that this sequence of land-winds on the 
plains after snow on the mountains is a common recurrent 
feature of the winter and spring months. In consequence, 
for some years past, monthly reports on the state of the 
Himalayan snows in the first six months of the year have 
formed a part of the regular routine of the Indian Meteoro¬ 
logical Service, and they have afforded important data 
for forecasting the character of the monsoon rains. 

In 1886 a system of snow reporting was adopted 
in Bavaria by Dr. Lang, and as the result of Prof. 
Woeikof’s labours, a similar system was established in 
Russia two years later. In India, the system was estab¬ 
lished under a general order of the Government in April 
1883, and that country, therefore, and not Bavaria, as 
stated by Prof. Woeikof, has considerable priority in this 
matter. 

In his recent work, referred to at the head of this 
article, Prof. Woeikof sums up the present state of our 
knowledge of the influence of a snow-sheet on the soil, 
climate, and weather. The protection of the ground 
against frost, which is afforded by a covering of thick and 
loose snow has long been familiar, and was, indeed, the 
subject of detailed observation by E. and H. Becquerell 
in 1879-80; but additional observations of much value 
are given in evidence on this head, especially an elaborate 
series carried on during two years at the Russian Polar 
station Segastyr, in the Lena delta, in N. lat. 73° 23'. At 
this place, when the ground is covered with snow during 


more than six months of the year, the temperature of the 
coldest month at r6 metre beneath the ground surface 
was found to be less than i° C. below the annual mean 
temperature of the surface (alternatively snow or soil) 
exposed to the air, while that of the warmest month was 
i5°’4 C. above it. The greater part of this difference of 
the excess and deficiency must be attributed to the non¬ 
conducting layer of snow and the protection thereby 
afforded against radiation and contact with the cold winds. 

Of the differential cooling effect of a snow-sheet on the 
atmosphere, as compared with that of a bare land surface, 
the systematic evidence hitherto available for a rigorous 
comparison is less extensive than could be desired, owing 
to the fact that, until recently, but very few meteorological 
observatories have recorded the presence or absence of 
snow on the ground. But it fortunately happens that 
one first-class Observatory, that of Upsala, has done so 
for a period of fourteen years, and the discussion of these 
observations forms one of the most interesting and im¬ 
portant chapters in the book. Comparing month by 
month the mean temperatures of all periods during which 
the ground was under snow with those with an unsnowed 
surface, Prof. Woeikof finds that the former are lower in 
November by 4 y, in December by 5°'i, in January by (?, 
in February by 5°'l,and in March by 5’'2 C, respectively 
equal to 8 C, S, 9°'4, io^'S, <f'2, and 9 C '4 F. The effect of a 
snow-sheet in lowering the temperature of the air, and in 
helping to establish anticyclonic conditions. Such as pre¬ 
vailed over Central Europe in December 1879, appears, 
therefore, to be very considerable. 

In another chapter of the work, Prof. Woeikof applies 
the conclusion thus established to the explanation of cer¬ 
tain anomalies in the winter temperatures of parts of Asia 
and North America, and shows that the lower temperatures 
coincide with the prevalence of snow, and vice versa. 
The most striking instance given is that of the Armenian 
plateau, the mean winter temperature of which, after re¬ 
duction to sea-level value, would appear to be from 4” to 
7 0 C. lower than that of the lower parts of the Trans¬ 
caucasian province to the north and east. On the former, 
the snow lies for four or five months of the year ; on the 
latter there is but little snow, and the mean temperature, 
even of January, is from 2 3 to 4° C. above the freezing- 
point. This exceptional area is xvell shown on Hann’s 
isothermal chart for the month of January, in the new 
edition of Berghaus’s “ Physical Atlas.” 

In discussing the effect of a thick winter snow-sheet 
on springs and rivers, a variation is pointed out, which is 
not without importance in its bearings on some points of 
physical geography. In latitudes where the winter cold 
is sufficient to freeze the ground to a considerable depth, 
if heavy snow falls early in the winter before the cold has 
penetrated deeply below the surface, the protection there¬ 
by afforded allows the ground to thaw by conduction from 
the lower strata, and the water from the slow melting of 
the basal snow-layer, and much of that which is produced 
in the spring thaw, soaks into the soil and affords a sup¬ 
ply which maintains the rivers more or less full through the 
succeeding summer. But if, before snow falls, the soil 
has been frozen to a great depth, a rapid thaw setting in 
in the spring floods the rivers and the surrounding tracts, 
while little or none enters the ground, and but little 
supply is stored up for maintaining the summer flow. 
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In this short notice we have been able to indicate only 
a few of the more interesting topics dealt with in Prof. 
Woeikof’s treatise. The effects of the agent to which he 
has directed attention are undeniable and far-reaching, 
and the publication of his investigations should have the 
result of making the registration of the depth and dura¬ 
tion of snow a part of the regular work of meteorological 
observatories. Other observations of a more detailed 
character, which he specifies in the course of his work, 
are also much needed. H. F. B. 


THE “ CIRCOLO MA TEMA TICO ” OF PALERMO. 
Re 7 idiconti del Circolo Matematico di Palermo. (Palermo : 

Sede del Societa, 1887-89.) 

HE “ Circolo Matematico ” is one of the junior mem¬ 
bers of the now large family of Mathematical 
Societies. We have before us Tomo I., which gives an 
account of the proceedings from March 1884 to July 1887. 
Tomo II. contains like matter for 1888, and of the current 
volume we have three parts, each of which contains an 
account of the proceedings for a period of two months, 
terminating with June last. The first general meeting of 
which there is any record was held on March 20, 1S84, 
and in that year eleven meetings are recorded, and the 
proceedings published within the narrow limits of thirteen 
pages : it was then the day of small things, and we pre¬ 
sume the gatherings were confined almost to conversa¬ 
tional expositions of mathematical problems. With in¬ 
crease of days came increase of strength, and the first 
volume contains seventy communications from twenty-one 
authors ; of these the only foreign contributors are Messrs. 
E. Catalan, F. Cavallaro, Hirst, and Schoute. Dr. Hirst’s 
short note is “ Sur la congruence Roccella, du troisieme 
ordre et de la troisieme classe,” and in it he points out that 
Dr. Roccella’s congruence is a particular case of the Cre- 
monian congruences discussed by him in his memoir “On 
Congruences of the third order and class” (L. Math. Soc. 
Proc., vol. xvi., 18S5). These congruences are also the 
subjects of papers read by Signor Guccia. Amongst the 
longer papers in this volume are : “ Intorno ad alcune 
formole nella teorica delle funzione Ellittiche,” by Signor 
Albeggiani; “ Sulle superficie dell’ u" m ordine immerse 
nello spazio di n dimensioni,” by P. del Pezzo ; “ Sopra un 
metodo per formare le equazioni a derivate parziali, delle 
superficie che ammettono una generatrice di forma cos- 
tante,” by M. Gebbia ; “ Sopra alcuni sistemi lineari di 
curve piane algebriche di genere due” by V. Martinetti. 

In the second volume there are thirty-nine papers by 
twenty-six authors. The only long papers are : “ Intorno 
alle curve razionali d’ordine n dello spazio a n — 1 
dimensioni,” by G. Loria ; “ Sul carattere aritmetico dei 
coefficienti delle serie che soddisfano ad equazioni 
lineari dift'erenziali o alle differenze,” by S. Pincherle ; 
“ Sur la marche du cavalier,” by C. Jordan. These papers 
are of no great length ; the remaining communications 
rarely exceed four or five pages. 

The May-June number of this year contains a “ Solution 
du probleme de Malfatti,” by M. Lebon, and an “Etude 
d’un deplacement particulier d’une figure de forme invari¬ 
able par des procedds elementaires et purement geomd- 
triques,” by M. Mannheim. In selecting papers we have 
had regard mainly to those which may be called memoirs ; 


the smaller notes treat of similar matters, so that it is 
readily seen that the field at present occupied by the 
“ Circle ” is that of pure mathematics. 

The names of the majority of the contributors are 
well known by their writings in other journals, and their 
work here is in all cases interesting, and of a high class. 
A peculiar feature of these volumes which strikes us is 
the amount of space devoted to the “Biblioteca mate- 
matica.” In Vol. II., 236 pages are given up to the usual 
matter of a Society’s Proceedings, and 83 pages to the 
titles of papers, &c., presented to the Society by in¬ 
dividuals, or contained in the journals for which the 
CBcolo exchanges its Proceedings. This is a useful piece 
of work, as the circle of exchanges is a large one. We 
wish the junior member every success. 


OUR BOOK SHELF. 

Names and Synonyms of British Plants. By G. Egerton- 
Warburton, B.A. Pp, 160. (London: G. Bell and 
Son, 1889.) 

THIS little book is a synonymic catalogue of the British 
flowering plants and vascular Cryptogamia, in which are 
given the names under which the species stand in the 
last edition of the four standard hand-books, Sowerby’s 
“English Botany,” Hooker’s “Student’s Flora,” Bentham’s 
“ Flora,” Babington’s “ Manual,” and in the London 
Catalogue. In a considerable number of cases the five 
differ more or less in the names which they adopt. This 
arises partly from the five authors taking a different 
view of specific limits. About two hundred of what Sir 
J. D. Hooker and Dr. Boswell call sub-species are usually 
regarded as species by Babington and as varieties by 
Bentham. The whole series of genera has lately been 
revised and redescribed by Mr. Bentham and Sir J. D. 
Hooker, and many which have been proposed by other 
authors are now placed as sub-genera or sunk altogether. 
In the preparation of the great Darwin catalogue of 
plants, under the editorship of Mr. B. Daydon Jackson, 
the priority of names has been more systematically 
investigated than has ever been previously attempted, 
and this has led to a great many changes. These are 
embodied in the last edition of the widely-used London 
Catalogue ; but as the new or revised names stand there 
without any explanation, those who wish to use the list 
are often greatly puzzled, and it was a good idea of Mr. 
Warburton to prepare the present synonymic catalogue. 
It appears to have been drawn up very carefully, and 
gives a reference to the page or number indicating 
where in each of the five books every species will be 
found, and in an appendix there is a list of synonyms used 
by older British or Continental authorities. There is also 
a full list of the original authorities for the specific names, 
with the titles and dates of the books and papers in which 
the plants were originally described. The author omits 
to enumerate in his list two very useful books, the “ Con¬ 
spectus” of Nyman, and “ Salictum Woburnense” of 
Forbes. He has failed, and no wonder, to run down 
some of the London Catalogue names of Rubi {eg. 
echinatus and longithvrsiger), that refer to long-known 
plants, fully described in Babington’s “Manual and 
Synopsis.” J- G. B. 

Geology in Systematic Notes and Tables for the Use of 
Teachers and of Taught. By W. F. Gwinnell, F.G.S., 
F.R.Met.Soc., &c. (London : Allman and Son, 1889.) 

While we cannot but regard the chief educational value 
of summary statements of the bare facts of a science, 
like those contained in the work before us,, as consisting 
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